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Measuring progress on the Nutrient Reduction 
Strategy
John Lawrence, associate dean, College of Agriculture and Life Sciences and director, Ag 
and Natural Resources Extension and Outreach, Iowa State University; Shawn Richmond, 
environmental technology director, Agribusiness Association of Iowa; Dean Lemke, 
nutrient management and environmental stewardship director, Agribusiness Association 
of Iowa
The Iowa Nutrient Reduction Strategy (NRS) was officially launched by Governor Brandstad in May 2013. 
It is a voluntary science-based strategy to achieve the Gulf Hypoxia Task Force goal of reducing the amount 
of nitrogen and phosphorus reaching the Gulf of Mexico by 45%. Twelve states along the main stem of the 
Mississippi and Ohio rivers are striving for that goal so as to reduce the size of the so called dead zone in 
the Gulf to its 1980-1996 level.
Implementing the scope and scale of practices needed to reach the Task Force goal is a monumental 
challenge. Equally challenging is systematically measuring and reporting progress to Iowans and EPA that 
are questioning if a voluntary program will be effective.
Because it will take time to fully implement the strategy and because nutrient loading in surface water is 
impacted by weather and thus variable, Iowa has taken a “logic model” approach to measuring progress 
(Figure 1). Logic models describe the logical pathway necessary to reach a long term goal and define 
indicators for each step along the path.
Looking at the NRS logic model let’s start with the end in mind, the right-hand side.
Figure 1. Iowa Nutrient Reduction Strategy Logic Model for Measuring Progress Toward Implementation.
Water
Ultimately, we will have to see a reduction in nutrients in the water. But, where and how do you measure? 
In a watershed, the ambient network of approximately 70 locations across the state, where major rivers 
leave the state? Measured once a year, monthly, daily? Is it calculated, modelled or measured? It is probably 
all of the above.
Land
Nothing will change in the water unless we see changes on the land and in the cities’ water treatment 
facilities. Indicators include the acres of recommended practices implemented such as cover crops, reduced 
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tillage, split application of fertilizer; acres different crops grown such as alfalfa, pasture or perennials; or 
acres protected by edge of field practices such as bioreactors, saturated buffers or constructed wetlands. 
Number of cities upgrading treatment facilities.
Human
Changes do not occur on the land unless a person changes their behavior and how they do things. 
Indicators include changes in farmer knowledge and attitude toward the NRS, number of ag retailers 
actively promoting NRS practices; farmers attending NRS field days or landowners putting NRS practices 
into lease agreements.
Inputs
Human behavior doesn’t change and practices aren’t implemented without an investment of resources. 
Indicators include cost share funds from state and federal sources; agencies and organizations that invest 
people, media and other resources to increase farmer knowledge and implementation; investment in 
equipment to implement practices.
Think of the indicators as dials on a logic model dashboard. It will take many years to see a sustained 
improvement in water quality. In the near term we need to begin moving the needle in the right direction 
on the other indicators if we are going to reach our goal.
How are we doing?
Highlights from the annual NRS report to the Governor indicate that Iowa is making progress toward its 
goal (NRS Report 2016). Are the needles moving? Yes, but slowly.
• Approximately $10 million more in Nutrient Reduction Strategy (NRS) funding was reported by 
partner organizations for the 2016 reporting period than in 2015. This brought the total to $122.7 
million in annual spending not including the $225 million of CRP payments in 2016.
• In the 2016 reporting period, 178 outreach and education events were conducted by partner 
organizations. These events brought in approximately 21,000 attendees in total.
• The percent of farmers considering themselves at least somewhat knowledgeable about the NRS 
increased from 44% to 70% in one year.
• For the 149 wastewater treatment facilities currently listed in the NRS to receive new permits and 
conduct feasibility studies to explore improved technology and nutrient removal systems, 86 permits 
have been reissued. 20 facilities have submitted feasibility studies.
• Estimated nutrients not entering Iowa’s waterways in 2016 due to select conservation practices was 
1,915 tons of N and 109 tons of P.
As a point of reference this reduction from select conservation practices is 1.5% of the 41% N goal and 
2.2% of the 29% P goal. To reach our goal we need to make more changes on the land and take credit for 
the changes that are occurring.
A role of agricultural retailers
In-field practices such as the rate and time of nutrient application do impact nutrient loss from crop fields 
and therefore, tracking changes in these practices over time is important to estimating progress toward the 
NRS goal. However, unlike legislative spending, farmer knowledge or edge-of-field practices funded by cost 
share in-field practices like nutrient management, tillage, crop rotations and cover crops are more difficult 
to estimate. 
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The Iowa Nutrient Research and Education Council (INREC) and Iowa State University College of 
Agriculture and Life Sciences are partnering on a pilot project to develop and evaluate a statistically valid 
method of sampling and aggregating data from agronomy professionals about practices in the farmer’s 
fields. The individual data is confidential and protected behind a private sector firewall. Only combined 
data will be shared with ISU researchers to estimate changes in practices that will lead to changes in 
nutrient losses from the field. 
The sampling will be done at the field scale and conducted in such a way that the results will represent 
practices in a geographic region such as a crop reporting district or the entire state. Sampling at the field 
scale rather than the farmer is also important because farmers may manage fields differently depending on 
the crop, previous crop, soil, land owner preference, etc. 
Because the majority of farmers rely on agronomy professionals for nutrient recommendations and the ag 
retailers sell and sometimes apply the products to the field, these ag professionals often have the field level 
data needed for this analysis. Farmer consent is needed to use their management practice data, and the 
pilot project is asking the ag retailers to consult with the farmer when compiling the survey.
Documenting progress toward the long term goal of the NRS is important to keep regulators, legislators 
and the general public engaged and supportive of the voluntary science-based approach to implement the 
NRS and reduce nutrients in the water. The pilot project to develop a statistically valid method of reporting 
in-field practices is an important first step in showing that the ag retail sectors is fully engaged in reporting 
and that farmers are systematically progressing toward our goal of keeping nutrients in our fields. 
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